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1 
This invention relates to flnger contact con- 
structlons, and more particularly to an interme- 
diate flnger contact construction ïor a circuit 
interrupter. 
The general object of my invention is to pro- 
vide an improved circuit interrupter, particularly 
one adapted to draw two serially related arcs. 
A more specific object of my invention is fo 
provide an improved intermediate contact flnger 
construction adapted for use with a cooperable 10 
pair oï moving contacts, which separate in sub- 
stantially opposite directions ïrom the interme- 
diate contact arrangement. 
Stfll a further object is fo provide an improved 
intermediate contact flnger construction which 15 
will not only be simple and easy fo assemble, 
but will contain few parts, be preferably of sym- 
metrical design, and which will embody an im- 
proved pivoted construction. 
Ter a further object of my invention is fo 
provide an lmproved intermediate flnger contact 
construction disposed intermediate a pair of 
movable contacts which will prevent the flow of 
fluid directly through the lntermediate flnger 
contact construction. 25 
Further objects and advantages will readily 
become apparent upon readlng the following 
speciflcation taken in conjunction with the draw- 
lngs, in which: 
Figure 1 ls a side elevational vlew, partially 3O 
in vertical section, of a circuit lnterrupter 
bodylng my invention and shown in the closed 
circuit position; 
Fig. 2 is an enlarged side elevational view, 
partially in vertical section, of the left-hand 35 
arc extinguishing unit of Fig. 1, the contact 
structure belng shown in the closed circuit po- 
sltlon; 
Fig. 3 is a plan view of the lntermediate contact 
construction shown in Fig. 4; 4O 
Fig. 4 ls an enlarged vertical sectional view 
through my improved intermediate . contact 
flnger construction, one of the double-ended 
flnger-contacts being shown In side elevation; 
Fig. 5 ls an end elevational view of one of my 45 
improved double-ended flnger contacts; 
Figs. 6 and 7 are, respectively, plan and verti- 
cal sectlonal views through the retainer tube 
of my improved lntermedlate contact flnger con- 
struction; 50 
Fig. 8 is a plan vlew of the elongated key 
utilized in my intermediate contact flnger con- 
struction; 
Fig. 9. is a.slde elevational view_of a tool, which 
is utlltzed to facllttate the assembly nd dis-  
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assembly of my improved intermediate flnger 
contact construction; 
Fig. 10 is a sectional view taken on the line 
X--X of Fig. 9; 
Fig. ll is a view in end elevation of the tool of 
Fig. 9; and 
Fig. 12 is an enlarged fragmentary view in 
section, taken along the line XII--XII of Fig. 2, 
showing means for maintaining the retainer tube 
in position. 
Referring fo the drawlngs, and more partlcu- 
larly to Fig. 1 thereof, the reference numeral  
designates a tank fllled to the level 2 wlth a 
suitable arc-extinguishing fluid 3, in this 
stance, circuit breaker oil. Depending from the 
cover 4 of the tank  ls a pair of terminal bush- 
ings §, fo the lower ends of which are appended 
arc-extinguishing units, generally deslgnated by 
the reference numeral ]. 
Electrical!y interconnecting the two arc-ex- 
tinguishing units ] is a conducting bridging 
member 3, actuated reciprocally in a vertical di- 
rection, as shown in Figure 1, by an insulatlng 
lift rod 9. The lift rod 9 is operated by any 
suitable mechanism, not shown, whlch forms no 
part of my invention. 
Referring to Figure 2, which shows on an en- 
larged scale the left-hand arc-extlnguishlng unit 
 of Fig. 1, it wlll be observed that there is pro- 
vided a lower movable interrupting contact 10. 
preferably of blade-like configuration, whlch ls 
secured to and movable with the conductlng 
bridging member . The lower movable Inter- 
rupting contact 10 separates downwardly .away 
from an intermediate contact assembly, generally 
designated by the reference numeral Il, and 
flxedly secured in position. 
A pivotally mounted pressure-generating con- 
tact 13 separates upwardly away from the inter- 
mediate contact assembly Il to establish a pres- 
sure-generating arc, hot shown, therebetween. 
As shown in Fig. 2, the pressure-generating con- 
tact 13 is pivotally mounted at I, and is con- 
nected externally of the unit l, as at 15, to.a 
vertically extending operating rod I. Prefer- 
ably the connection between the operating rod 
16 and the pressure-generating contact 13 is such 
as to allow a certain "wiping" action, or wlll 
permit a certain flerAbility therebetween. 
The functioning of the arc-ex[inguishing unit 
] is such as fo establish the pressure-generating 
arc between the contacts Il, 13 af substantialy 
the same rime as the establishment of an interr 
rupting arc between the contacts. 10 and I l. This 
occurs inasmuch as the operating rod 6 is biased 
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3 
downwardly in an opening direction b suitable 
biasing means, not shown, and the lower end of 
the operating rod 6 engages in abutting rela- 
tionship with the upper portion of the conducting 
bridging member $. Consequently, dulng the 
closing operation, the upward closing movement 
of the bridgin member $, not only raises the 
lower movable interrupting contact 0 into en- 
gagement with the intermediate contact I, but 
also near the end of the closing stroke, if strikes 
the lower end of tlçe side operating rod 6 fo 
carry the latter therewith upwardly and thereby 
effect closing counterclockwise rotative motion of 
the pivotally mounted pressure-generating con- 
tact 3. The result is that there is a substan- 
tially simultaneous closing of both contacts 
3 into engagement with the intermediate con- 
tact  fo thereby complete the electrical circuit 
through the unit 7. 
Further details of the operaion of the inter- 
rupting unit 7, and the manner in which the 
pressm'e-generating arc forces off under pressure 
downwardly through the vertical flow passages 
7 away from the pressure-generating chamber 
f8 and through the inlet passages fS into en- 
gagement with the interrupting arc are more 
fully brought out in United States Patent No. 
2,467,760, issued April 19, 1949, to Leon 1%. Ludwig, 
Benjamin P. Baker and Winthrop M. Leeds, and 
assigned to the assignee of the instant ap- 
plication. 
As set forth in the aforesaid patent, after the 
off has passed through the iniet passages fS and 
has struck the interrupting arc drawn hetween 
the contacts f0, f, it passes throuh oriflces 
and thence lateraIly out of the unit 7 by means 
of a plurality of opposed vent passages |. 1%ef- 
erence may be had to the aforesaid patent for 
the particular configuraf/on oï the plate details 
and for a more full explanation of the theory of 
arc interruption. For the purpose of understand- 
ing my invention, it is oniy necessary to know 
that off under pressure is forced out of the pres- 
sm'e-generating chamher |$ by the pressure- 
generating arc, estab!ished between the contacts 
f, 3, and is forced downwardly into engage- 
ment with the interrupting arc to effeot the lat- 
ter's extinction. 
Following arc interruption, the bridging ruera- 
ber 8 continues its downward opening motion 
withdrawing the lower movable interrupting con- 
tact f 0 completely out of the unit 7 to an isolating 
position. The biasing means, not shown, which 
causes the downwa.rd opening motion of the side 
operating rod f6, maintains the pivotal]y mount- 
ed pressure-generating contact  in its raised 
position in the open circuit position of the 
interrupter. 
Conventional intermediate contact construc- 
tions have generally been equipped with butt 
contacts. However, a butt-type contact bas sev- 
eral disadvantages, as compared to a finger-type 
contact; i. e., the conducting path is through the 
arcing surface, the arc surface must absorb high 
impact when the breaker is closed, and adjust- 
ment of the breaker moving contact is criticaL 
On the contrary, a finger contact permits copper- 
to-copper contact with the arcing surfaces re- 
moved from the circuit, and wiping action on 
closing tending to burnish the surfaces and 
thereby improve conductivity. Also with the use 
of flnger contacts, there is a greater latitude of 
adjustment before loss of contact and less im- 
pact on the closing operation. It is, therefore, 
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very desirable to incorporate the flnger contact 
where possible in the interrupter. 
Referring to Figs. 3 and 4, it will be observed 
that in my improved intermediate contact as- 
5 sembly f f, I ha.ve provided a pair of double-ended 
flnger contacts 3, the configuration of which is 
more clearly shown in Figs. 4 and 5. Each flnger 
contact 3 has a pair of recesses 4 formed there- 
in to provide seats for compression springs , 
l0 the outer ends of which seat against the inner 
wall  of a retainer tube 7. 
Each flnger contact 3 preferably has an arc- 
resisting tip portion 11 composed of a suitable 
arc-resisting al]oy, such as an a]loy of sflver and 
15 tungsten. Referring to Fig. 4, it will be observed 
that a recess 8 is also milled out of the inner 
surface 311 of the contact 3 to accommodate an 
elongated key 3f, preferably of square cross- 
section. The key 3f, therefore, forms a pivotal 
0 fulcrum point for slight rotation of the contact 
fingers . The key 3f has its ends seated in 
square apertures 3 formed in the retainer tube 
7, as shown more particularly in Figs. 6 and 7. 
It will be noted that the retainer tube 7 is pro- 
_95 vided with a broken internal flange 33, as more 
particularly shown in Figs. 6 and 7. The in- 
ternal flange 33 prevents the flngers  3 from being 
displaced longitudinally out of the retainer tube 
7 when the contact assembly ff is positioned 
0 within the unit 7. In other words, the key 3 | and 
the broken internal flange 3! lock the tinter 
contacts  into their proper position, in which 
position they are biased inwardly by the com- 
pression springs  to a central position, as shown 
35 in Fig. 4. 
To flxedly seeure the intermediate contact as- 
sembly I I into position, as shown in Figs. 2 and 
12, a pair of relatively short metallic screws I 
are provided, one end of each of which is inserted 
40 into an aperture 3 drilled through the side wall 
5 of the retainer tube 27, as shown more clearly 
in Fig. 7. Then a pair of elongated flber screws 
12a (lig. 12) is provided to lock the aforemen- 
tioned metal screws 12 into position. 
45 To prevent the passage of fluid, for instance 
oil, directly through the interior of the assembly 
I I, it will be observed that there is an interlock- 
ing construction between the key 31, the flngers 
2, and the broken internal flange 33 of the re- 
50 tainer tube 27. Thus, since each contact flnger 
2 is substantially of semi-circular shape, as 
shown in Fig. 3, the flngers 23 cooperate with the 
inner wall 2 of the retainer tube 27 to flll up 
most of the space therein. The remaining space 
55 is blocked by the key 31 and by the internal flange 
Referring to Fig. 8, it will be observed that the 
ends  of the square key 31 are rounded so that 
when the key 31 is in its assembled position, the 
60 external periphery of the retainer tube 27 is cir- 
cular in configuration with no jutting edges of 
the key !1 protruding, as more clearly shown by 
an inspection of Fig. 3. 
Preferably an e!ongated wedge-shaped tool $ 
65 is provided, as shown more clearly in Figs. 9-11, 
to facilitate the assembly and disassembly of the 
several coniponent parts of the intermediate 
contact assembly I I. Referring to Figs. 9 and 11, 
it will be observed that the right-hand end of the 
70 tool 35 is of wedge-shaped cross-section, whereas 
the left-hand portion thereof is of square cross- 
section or substantially the saine dimensions as 
the key 3 I, as shown in Fig. 10. Consequently, to 
assemble the contact assemblage II, it is only 
75 necessary to flrst insert the contacts 3 within 
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the interior of the retainer tube 27 with their 
compression springs 2§, in place, and then by in- 
serting the wedge-end 38« of the tool 38 within 
one aperture 32 of the retainer tube 27, force the 
fingers 23 laterally apart against the opposition 
of their compression springs 25 until the square 
portion 3b of the tool 3 is within the apertuïes 
32. The key 3! is then driven along with the tool 
. until finally the tool 3{] emeïges out of the 
apertures 2 with the key ! in its wake. Thus, 
the key 3! will then be in pïoper position locking 
the finger contacts 23 into proper place. 
To disassemble the lïnger construction !!, 
is merely necessary to drive the key .! out of the 
rtaineï tube 27 by means of the wedge tool 
When this is done, the compïession springs 
wi!l force the two contacts 23 together within 
the tube . By moving one lïnger contact slight- 
ïy latrally within the tube 27, and moving the 
other finger contact 2 longitudinally until one 
of the springs 2 associated theïewith is exposed, 
the latter may readily be removed. When this 
is done, th last-mentioned fmger contact 2 is 
moved lcngitudinally in the opposite direction 
until th other compression spring 25 may, in 
iïnilar manner, be removed. When this is done, 
the finger contact 2- may be slipped out of the 
tube 2, and then it is an easy matter to slide the 
otheï cooprable finger contact 23 lengthwise out 
of the retainer tube . To assemble the lïnger 
contacts 2'3, the reverse order of operation 
utilized. 
From the foregoing description, it will be 
parent that my improved lïnger-type contact ar- 
rangement !! possesses all of the advantages of 
a lïngeï-type contact, but yet has the simplicity 
approaching" that of a butt-type contact. It will 
be noted that there are only four different items-- 
a retainer tube, a key, four identical springs, and 
a paiï of identical ringers. Its symmetry peïmits 
inversion and rotation in the grid assembly, mini- 
mizing the possibility of misassembly. It will also 
be noted that in addition to peïforming as a con- 
ductor when the breaker is closed, the lïnger 
contact assembly !  is an effective seal, blocking 
off flow directly down from the pressure-generat- 
ing chamber  through the tube 27 and into 
the inteïrupting region. The retainer tube 
forms a housing which contains the assembly and 
supports it within the unit 7. The key ! locks 
the lïngers 23 in assembly, maintains the lïngers 
23 in position when the bïeaker is open, blocka 
off lïow through the assembly, initially com- 
presses the springs 2, and lïnally pïovides a ful- 
crum foï pivoth]g of the lïngeïs 
The lïngers 2 provide a conducting path from 
the pressure contact !3 to the inteïïupting con- 
tact !{}, and interlock with the tube 27 and the 
key ! to block off flow thïough the assembly 
!!. The springs 2§ maintain contact pressuïe 
when the contacts of the bïeakeï are closed, and 
centeï the fmgers 2 when the contacts are open. 
The removal of the square key ! unioads the 
springs 2 and permits their ïemoval in the man- 
nef heretofore descïibed. 
Moreover, it will be observed that the im- 
proved intermediate contact assembly !! has 
otheï advantages than simplicity. It is self-con- 
tained and compact, yet pïovides large contact 
aïea, protected with large alloy arcing tips. The 
conducting sections are also ïelatively laïge, mak- 
ing maximum use of the avaflable space. 
sembly and disassembly can be accomplished with 
the single tool  of Fig. 9. Contact faces aïe in 
a common uninterrupted plane facilitating dress- 
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ing of areas roughened from use. Each finger 23 
is allowed sufficient ïreedom to permit it to align 
with the pair of blade-type contacts. It will be 
observed that the parts are few in number and 
5 easily manufactured. 
Although I have disclosed a specific structure, 
it is o be clearly understood that the saine was 
merely for the purpose of illustration, and that 
changes and modifications may be readily ruade 
10 by those skilled in the art without departing 
from the spirit and scope of the appended claims. 
I claire as my h]vention: 
1. A circuit interrupter including a movable 
contact, an inteïïnediate contact finger assembly, 
1 a second movable contact, the intermediate con- 
tact finger assembly including a housing having 
an internal fiange portion intermediate the ends 
of the housing, a pair of opposed double-ended 
finger contacts having recesses at their back sides, 
20 the fiange portion extending within the recesses, 
and a removab!e tocking key extendiï]g across 
the housing between the opposed finger contacts 
and furnishing a fulcrum point for rockin mo- 
zion of the finger contacts. 
2{J 2. Intermediate contact structure for a cir- 
cuit interrupter including a housing, a paiï of 
opposed double-ended-nger contacts disposed 
within the housing, a removable locking key ex- 
tending across the housing between the opposed 
0 finger contacts, spring means biasin- the ringer 
contacts toward each other, and interlocking 
means between the back sides of the finger con- 
tacts and the inner wall of the housing to pre- 
vent substantial lïuid lïow thïough the housing at 
3{j the back sides of the lïngeï contacts. 
3. A circuit interrupter including a movable 
contact, an intermediate contact finger assembly, 
a second movable contact, the intermediate con- 
tact lïnger assembly including a housing having 
an internal lïange portion intermediate the ends 
40 
of the housing, a pair of opposed double-ended 
fingeï contacts having recesses at theiï back sides, 
the flange portion extending within the recesses, 
a removable locking key extending across the 
housing between çhe opposed fingeï contacts and 
45 furnishing a fulcïum point for rocMng motion of 
the lïnger contacts, and spring means biasing 
the fmger contacts toward each other. 
4. Intermediate contact structure for a circuit 
inteïrupter including a retaineï tube having a 
50 bïoken internal fiange midway between the ends 
thereof, a pair of double-ended flnger contacts 
having recesses at their back sides, the fiange fit- 
ring into the recesses to provide a substantially 
fiuid-tight passage through the tube at the back 
55 sides of the ringer contacts, an elongated remov- 
able locking key extending across the tube be- 
tween the lïnger contacts to provide a fulcrum 
theïefoï, and spring means biasing tl]e finger 
contacts towaïd each other. 
6O 
GEORGE B. CUSHING. 
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